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Case Report

CT-negative, MRl GRE-positive primary motor cortex contusion
causing isolated foot drop
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Abstract

Background: Isolated acute foot drop due to traumatic brain injury is exceedingly
rare and is often misdiagnosed during initial evaluation. Here, we present the case
of a patient who presented with left foot drop after falling off a bicycle.

Case Description: The patient is a 55-year-old male who was mountain biking

when he fell, hit his head, and lost consciousness. Neurologic examination of the

left leg revealed foot drop, no sensory deficits, and 3+ reflexes at the knee and

ankle with clonus. Electroencephalography, computed tomography (CT) of the

head, magnetic resonance imaging (MRI) of the lumbar spine, and CT of the lower

extremities were all negative. Only MRI of the brain with a gradient echo sequence Access this article online
revealed microhemorrhages focused around the right precentral gyrus. The patient Website:

underwent physical therapy, and by 3 months had regained full strength in his left leg. www surgicalneurologyint.com

Conclusion: Central causes of foot drop are exceptionally rare, however, they '13‘(?1:103/2152_7806 193797
should be considc_ered in_all_ cases of _post-traumatig qOrsierxion paresis. The key Quick Response.Code:
to the accurate diagnosis is a high index of suspicion as well as thorough and

careful physical examination including reflex and sensory testing. Selective imaging
modalities such as MRI or CT can then be used to verify the diagnosis.
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INTRODUCTION described, including indolent cerebral and spinal tumors,
penetrating injuries to the brain or spine, infection,
Post-traumatic acute foot drop is most commonly the  metastases, and post-traumatic diffuse axonal injury.*?

result of direct perlpheral nerve mjury at the level of the This is an open access article distributed under the terms of the Creative Commons

fibular head or secondary to intervertebral disc herniation Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix,
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that involve the brain parenchyma of primary motor
cortex often extend to adjacent areas and result in

hemiplegia or paresis. Cases of iso]ated motor Weakness How to cite this article: Tucker AM, Niu T, Nagasawa DT, Everson R, Sedighim
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injury are rare and often misdiagnosed during initial http://surgicalneurologyint.com/CT-negative,-MRI-GRE-positive-primary-motor-
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Here, we present a patient who presented with left lower
extremity weakness and isolated foot drop after falling off
a bicycle. Work-up included a computerized tomography
(CT) of the brain which was negative for acute injury
and magnetic resonance imaging (MRI) of the brain
which revealed a localized area of hemorrhagic contusion
in the right precentral gyrus.

CASE HISTORY

A 55-year-old male was mountain biking and fell
15 feet, hitting his head and losing consciousness.
Neurologic examination of the left leg revealed MRC

Figure |: (a) Sagittal T2-weighted magnetic resonance imaging
(MRI) showing degenerative spondylosis without significant cord
compression. (b) Computed tomography scout image of left leg
demonstrating fibular head without evidence of fracture. (c) Axial
proton-density-weighted turbospin echo MRI showing the L5
nerve roots exiting the spinal canal, no foraminal stenosis, or disc
herniation

grade 2/5 strength of dorsiflexion (tibialis anterior),
MRC grade 1/5 strength distally (extensor digitorum
longus, extensor hallucis), no sensory deficits were
noted (normal light touch, two-point discrimination,
temperature and vibratory sensation modalities), 3+
tendon reflexes at the knee and ankle, and positive
sustained clonus. He reported a headache, but was
oriented to name, place, and date. Upon work-up,
clectroencephalogram (EEG) showed no evidence
seizures, CT of the head showed no ischemia or
hemorrhage, and MRI of the lumbar spine was negative
for acute pathology [Figure 1]. Iowever, a gradient
echo sequence (GRE) of MRI of the brain revealed
a discrete area of microhemorrhage centered in the
right precentral gyrus [Figure 2]. The patient received
a 1 week course of levetiracetam (Keppra) for seizure
prophylaxis and underwent 3 weeks of targeted physical
therapy, both during his acute hospitalization and
after discharge. At the 3 month follow-up, he regained
complete, MRC grade 5/5, strength throughout all left
lower extremity muscle groups.

DISCUSSION

Foot drop or dorsiflexion paresis is typically the result of
a lower motor neuron injury, such as a lumbar 4-5 disc
herniation or a common peroneal nerve injury at the
fibular head.” In cases of discogenic foot drop, patients
often report additional pain in their back, posterior
thigh, calf, and foot (L5 radiculopathy). Similarly,
common peroneal neuropathy can result in referred pain
to the hip or ankle and mimic radiculopathy; although
a detailed history and physical exam can generally
reveal the pain to be nondermatomal. Those patients,
however, generally do not possess exam findings
including hyperreflexia or clonus. Isolated unilateral
dorsiflexion weaknesses secondary to an intracranial
lesion is exceeding rare and has only been reported in a
small number of case reports. 10121

Despite a low prevalence, we believe that central etiologies
of foot drop must be included in the differential diagnosis
of all patients presenting with head trauma and unilateral
lower extremity weakness. When examining such
patients, particular attention should be paid to upper

Figure 2: (a) Computed tomography showing chronic left frontal encephalomalacia, but no acute intracranial blood. (b) TI-magnetization
prepared rapid gradient echo unremarkable. (c) Fluid-attenuated inversion recovery revealing right frontoparietal hyperintensity.
(d) T2-gradient recall echo showing punctate pre and post-central intraparenchymal hemorrhage (white arrow)
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Figure 3: Diagnostic workup algorithm for patients with acute unilateral isolated foot drop. Decisions regarding the appropriate
imaging/testing modality are guided primarily by physical examination findings (second row)

motor neuron signs; Babinski’s sign, hyper-reflexia, and
clonus. A detailed sensory exam should also be carefully
conducted to determine the existence of sensory changes
within a dermatomal distribution. In individuals with
clear discogenic or peroneal etiology, MRI of the lumbar
spine or CT of the lower extremity in question should
be readily obtained to establish the correct diagnosis and
treatment. If these imaging studies are nondiagnostic,
electrophysiologic studies and cranial evaluation should
be considered.

Although the quality of CT imaging of the brain
continues to advance, MRI remains the most sensitive
neurodiagnostic imaging modality for the evaluation
of intracranial hemorrhage.””! MRI, particularly GRE/
susceptibility weighted imaging (SWI) sequences, is more
sensitive to heme-products than CT and often necessary
to accurately diagnose discrete traumatic parenchymal
injuries.’! However, the speed, relative lower cost, and
availability of CT makes it the ideal screening tool for
traumatic injury. In patients for whom the etiology
of symptoms remains dubious following appropriate
neuroimaging, clectromyography and nerve conduction
studies can be of valuable assistance [Figure 3].

Other rare causes of foot drop include deep venous
thrombosis, rapid weight loss after bariatric surgery,
severe diabetic neuropathy, Hansen’s disease, nerve
compression during sleep, surgery, or while in stirrups
durmg gynecologic procedures, as well as orthopedic
injuries such as hip dislocation, acctabular fractures,
proximal fibular fractures, or tight plaster casts.!*!

CONCLUSION

While central causes of foot drop are exceptionally rare, !
it is important for all clinicians to include them in the
differential diagnosis of lower extremity weakness. Here,
we present a case of unilateral foot drop in a traumatic
brain injury patient, as well as our recommended
diagnostic algorithm. In trauma cases, where the ctiology
of lower extremity weakness is unclear, MRI with a GRE/
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SWI sequence should be considered because it may

provide greater visualization of small hemorrhages than
CT alone."
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